suggests that health care is a necessity in the short-run but it cannot be rejected to be a luxury good in the long-run. Our findings provide strong empirical evidence that a year's health expenditure is conditioned by the previous one. Interestingly, our results reveal increasing income inelasticity over time along with huge heterogeneity across countries. Finally, this paper supports the hypothesis of conditional convergence in health care spending among countries. In designing policies which facilitate the sustainability of national health systems, we emphasize that ceteris paribus the greater the participation of public health, the lower the growth rate of health spending.
I. Introduction
How much did improving income rise health care? Since Grossman (1972) , there has been huge theoretical literature on health as a form of capital stock. So, the correlation between economic performance and health is one of the best-known relations in international development. Higher per capita income gives citizens greater access over many of the goods and services that promote health: nutrition, medicines, schooling, and good quality health services (Bloom and Canning, 2000) . In this paper, we empirically examine the effects of income on health care spending for a sample of fourteen OECD countries, and its dynamics over 1971-2009. Our research is closely related to a number of theoretical and empirical papers.
On the theoretical side, our paper is closest in spirit to Newhouse (1977) seminal paper that high levels and growth rates of health spending may be justified by income growth.
Our paper is also related to Newhouse (1992) , which provides a survey of possible explanations for the rise of health spending as a share of Gross Domestic Product. In addition to rise in per capita income, he considers explanation driven by demographic changes and changes in national health policies, although Newhouse argues the bulk of the increase is attributable to technological change. This explanation has received growing attention through the last decade from health economists; for example, Jones (2004), and Hall and Jones (2007) .
With respect to the empirical evidence, the open debate over the last few years pointed to the size of income elasticity over health expenditure, and whether it is greater or less than unit (Bac and Le Pen, 2002) . In this regard, it should be noted from Table 1 that most studies obtained income elasticity of demand for health care around 1.1-1.4 or even more. Besides Newhouse's (1977) seminal paper, for example: Leu (1986), Parkin 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w 3 et al. (1987) , Gerdtham et al. (1992a, b) , Hitiris (1997) , Roberts (2000) , Mehrara et al. (2010) , Liu et al. (2011) , Hui-Kuang et al. (2011) and Woodward and Wang (2012) .
However, Gerdtham et al. (1998) estimated coefficients around 0.2-0.9, as was also found by Sen (2005) , Chakroun (2010) , Baltagi and Moscone (2010) and Farag et al. (2012) .
[Insert Table 1]
Furthermore, there is a bulky of papers focused on the evolution of health care systems, based on several approaches, i.e.: intrastate or international comparisons studies, on time series or on the neoclassical growth theory, etc. Hence, Nixon (1999) supports the existence of both convergence and integration of health care expenditure in the European Union (UE) countries. Kerem et al. (2008) indicate that -although the increase of economic integration facilitates economic growth-the mere fact of the EU enlargement does not bring along an automatic homogenization of health care expenditure. Wang (2009) obtains moderate evidence of convergence in total health care expenditure -and diverse performance of the expenditure components-across the US states. Finally, Leither and Theurl (2012) find that OECD countries do not move towards a common mean and the rate of convergence is decreasing over time.
Additionally, rising trends in health expenditure and explanations for health care expenditures growth differences across countries (Barros, 1998) during the last four decades had concerned about the sustainability of national health care systems (Pammolli et al., 2008) . This topic had become intriguing to economic researchers, and so a growing literature has recently emerged (Chakroun, 2010; Bilgel and Tran, 2013; Kumar, 2013) .
We build on this literature in three ways. First, the focus of our paper is on understanding the determinants of per capita level of health care expenditure. The F o r P e e r R e v i e w 4 abovementioned studies hardly distinguish between short-and long-term, nor take into account income clusters of countries and the differences in time. In this paper, our main goal will be testing for differences between short-run and long-run income elasticity, when controlling for demographic structure, the percentage of public health care expenditure over the total and technological change. A simple empirical model, built upon one developed by Newhouse (1977) , provides a straightforward method for testing of on hypotheses derived from economic theory. According to a generally accepted rule, income elasticity less than unit classify health expenditure as a "necessary" good.
Similarly, if elasticity is higher than unit health care will be classified as a "luxury" good. Second, we then specify a new model by allowing for health spending convergence across countries, based on the neoclassical growth theory (Barro and Salai-Martin, 1995) . Third, afterwards the paper carries out diverse sensibility tests, looking at differences between subgroups of countries and subperiods of time.
When estimating the effects of income on health care spending for the period 1971 to 2009, we adopt the panel data approach. We first assume a linear and homogeneous relationship between the variables. Nonetheless, in a second stage, we also use a dynamic panel data model by applying the improved Generalized Method of Moments (GMM) by Arellano and Bover (1995) and Blundell and Bond (1998) . For studying the income elasticity of health care dynamics, the full sample is split into two subperiods: the initial period (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) and the subsequent period (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) ).
Furthermore, we divided the full sample of countries into two subgroups based on a cluster analysis for the initial observations of health care expenditure and income (that is, for year 1971). We find that health care is a necessity in the short-run, though it cannot be rejected being a luxury good in the long-run. Estimates indicate that, on average, the long-term elasticity for initial low-health expenditure and income country 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w   5 is up to 40% less than other high one. Similarly, about 80% of a year's health expenditure is conditioned by the previous one. Whereas, our findings put forward decreasing trends for the elasticity in the time period analysed, and support the hypothesis of conditional convergence. Besides, the greater the participation of public health the lower the growth rate of health spending. Meanwhile, demographic dependency generally opposite influences.
Our paper contains various innovative approaches. Firstly, as far as we are concerned, our main contributions to the existing literature consist in analysing empirically short-run versus long-run income elasticity of health care, testing for the luxury good hypothesis. In doing so, we transmit a distinction on previous contributions, as the ones by Newhouse (1977) or Sen (2005) , while harmonize recent topics in health economics research. Secondly, our findings may help to explain recent outcomes by economists, viz, huge health care spending heterogeneity across countries, increasing income inelasticity over time along with threshold effect. Thirdly, from a policy economic perspective, our paper encourages the debate about implications of government's involvement for the provision of health services, and therefore on the sustainability of national health care systems.
The remainder of the paper is structured as follows. Section II provides an overview of the empirical model and a brief description of the data. Section III presents the results derived from the model. The final section summarizes and concludes.
I. Empirical model and data
As identified in previous section, the acknowledgeable literature on health economics has suggested income and non-income determinants are both important drivers of health F o r P e e r R e v i e w 6 care expenditure. So in a first step, a linear and homogeneous panel data model for health expenditure (as dependent variable to be analyzed) based on Newhouse (1977) , Gerdtham (1992) and Roberts (1999) is specified. In a more formal way, our model becomes:
where y it is the natural logarithm of per capita health spending at the tth observation for the ith country; f(•) denotes health care expenditure structure; x it is the corresponding matrix of explanatory variables; β β β β is a vector of parameters to be estimated. The ε ε ε ε it 's are random errors assumed to be independent and identically distributed with mean zero and variance 2 ε σ .
Previously highlighted by other researches, the preliminary estimates of the linear panel Equation 1 reveal a number of problems to deal with: i.e. residuals suffer from first-order autocorrelation and revealed group-wise heteroscedasticity. So, firstly, after initial estimates of the linear one-way fixed effect model, we use a Feasible Generalized Least Squares (FGLS) estimator, introducing temporal effects (two-way estimation), in order to prevent any possible problem. This procedure allows estimation in presence of first order autocorrelation within panels and cross-sectional correlation, and heterocedasticity across panels. Then, the general linear model can be expressed as:
where α i is a country specific effect and t d is a time dummy variable. On a second step, we use a dynamic panel data approach. Specifically, the system-GMM estimator developed by Arellano and Bover (1995) and Blundell and Bond (1998) is employed.
The main advantage of system-GMM lies in the fact that unlike within or between methods, it uses the estimation in levels and exploits not only the variation in data over time but also between countries. Moreover, this methodology sets additional enough 
Note we included on the right hand side of Equation 3 the lagged dependent variable, in order to capture the inertia of health care expenditure, and to determine if there exist an "anchorage effect", that is, if the spending on a year is conditioned by the previous one or not. We now have in the equation the entire history, so any impact of x it represents the effect of new information (Greene, 2012) . This paper aims to test whether health expenditure is a necessary or a luxury good. Therefore, after direct estimation of Equations 2 and 3, β income coefficient will give short-run elasticity, while the long-run elasticity would be β income coefficient in the long-term model. This parameter is not directly estimable, so to calculate it the estimated coefficients of the short-term model (3) are used. Then, long-run elasticity can be recovered by using:
This paper also focuses on both possible breaks and convergence in health care expenditure between countries. Are there automatic forces that lead to convergence over time in per capita health expenditure, or whether the relative position of each country tends to stabilize over time? At some risk of oversimplifying, we interpret convergence as the possible existence of a tendency towards the reduction over time of health care mean that the distribution will tend to stabilize in the long-run, provided some structural characteristics remain unchanged. These questions correspond to the concepts of absolute and conditional beta-convergence from the neoclassical growth theory (Barro and Sala-i-Martin, 1995) . While it is assumed that sample countries converge to the same steady state in the former, each country converges to its own steady state in the latter. In both cases, the growth rate of health spending will be positively related to the distance that separates an economy from its steady state (Nixon, 1999) .
Then, subtracting the lagged dependent variable from both sides of the Equation 3, the dynamics of the health care expenditure for a general case yields 1 :
While unconditional convergence focuses the analysis from Equation 5 on the lagged value of health expenditure, conditional convergence also considers income and other explanatory variables. Next, we explore the dynamics of these in terms of the impact of per capita health care level on the evolution of the relative expenditure of two countries. 2 OECD Health Data allows doing benchmarking and international comparisons of different health systems. Additionally both, its frequency (renewable annually) and that it is used in a wide range of academic papers, support the reliability of its utilisation. 3 These are some of the reasons for using these explanatory variables despite other (i.e.: lifestyles or supply side variables) in our model. 4 By definition, the dependency ratio is the relationship between the age population potentially dependent between the potentially active age population. There are three main ways to calculate it: i) "total dependency ratio" (defined as the population aged 0-14 and the population aged over 65 divided by the working age population), which is considered in this paper; ii) "dependency ratio of young" (defined as the population aged 0-14 divided by the working age population); and iii) "dependency ratio of older" (defined as the population aged over 65 divided by the working age population). 
II. Results
In this section we present the results from the estimation of the panel data models, controlling for various periods of time and different samples of countries, although before we proceed to perform some preliminary tests. Given that our empirical study is based on a time-series cross-country panel data, we first analyze all variables within 5 Countries can choose different types of funding: public, private, or a combination of both. Considering that the degree of health decentralization of each country is linked to the political constraints and with the type of model (Social Security or National Health System) valid in each case, it should be noted that the greater degree of decentralization takes place in essentially private models. Then, depending on whom got health powers, resources will be got by different ways, and may be taxes will be one of the most important ways to slow the growth of national health expenditures (Baicker and Skinner, 2011) . were stationary (public share is the exception). However, a common feature of these econometric tests is that they suffer from loss of power when individual specific trends are included (Baltagi, 2008) . So we carry out the Breitung (2000) test that indicates the hypothesis that all variables are unit root is never rejected.
Secondly, Pesaran (2007) second generation CIPS test (which assumes crosssection dependence) are reported in Table 3 . We present results for lag orders p = 0, 1, 2 and 3, finding that in most cases variables are nonstationary. We then apply panel cointegration tests due to Westerlund (2007) , for fourteen series and three covariates.
Tests reveal the null cannot be rejected at conventional levels 6 . To sum up, the general picture emerging from this strand of hypothesis tests supports the argument for a balanced relationship between variables in the long-run, which guarantee for the stable equilibrium of the model. It is known that when the series are integrated of the same order, they are cointegrated.
[Insert Table 3 ]
Elasticity across countries
We now examine the effect of income and other explanatory variables on health expenditure, using OECD data for fourteen countries over the period 1971-2009. Table   6 Pt=-9.90 and Pa=-26.35 support the null that the whole panel is cointegrated, whereas Gt=-3.03 and Ga=-31.34 also support that at least one of the panel units presents cointegration. respectively. Our findings support the null that health care is a necessity good in the short-run, as income elasticity around 0.2 is largely smaller than in the linear model.
However, the long-run income elasticity from Equation 4 grows sharply and differs between panels. Note when the technology progress is omitted (Panel A) coefficient on long-run elasticity exceeds the unity, and so health care seems to be a luxury good.
Otherwise, it remains smaller than unit and health care should be classified as a necessary good. Note, the 1.0 rule has limitations, especially when elasticities of 0.2 and 0.9 are both classified as "necessities"; these numbers are economically and statistically 7 Confidence interval at 95% ranges from 0.83 to 1.06. So, if the classification rule is based upon comparison to 1.0, statistically strictly the statement could be incorrect. way over the years. In sum, the estimated short-run and long-run elasticities are correctly signed in our preferred specification (iii). Furthermore, both the size and the significance are remarkable stable in all of the alternative specifications.
[Insert Table 5 ]
Now we briefly discuss the robustness of the results presented above.
Concretely, we check the sensitivity of the estimates to income and health spending heterogeneity in the sample of OECD countries used in our empirical analysis, and also to alternative definitions of the sample time. Economic and social heterogeneity across countries, despite the ongoing process of global integration, was far from being negligible in the period under analysis (López-Bazo et al., 2004) . The empirical model previously estimated imposes common effects for all the countries in the sample.
Firstly, we find out about health care differences over time. As shown by 1971-1975, 1976-1991, 1992-2001 and 2002-2009 (Fig. A.1 and 1971-1990 and 1991-2009 . Table 6 reports the results for income elasticity of health expenditure when performing our preferred specification (iii). This is the most complete, and therefore the sensitivity analysis is focused on it. There, we primary reproduce equation (iii) from Table 5 . We found, first, the smaller the sample period, the greater the elasticity; and second, when taking into account technical progress, elasticity seems to be somewhat higher in the former period (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) than in the latter one (1991-2009) 9 .
Secondly, we deal with heterogeneity across countries. As noted above in the empirical model and data section, in specifying the regression models (2)-(3) we assumed that its specifications applied to all the observations. This is likely not true for some of the countries in our sample, suggesting possible omitted variable bias in the estimation results discussed above. To test for the significance of these bias, we split the sample of countries into two groups based on a cluster analysis for the initial observations of health care expenditure and income (that is, for year 1971). The uppergroup (higher initial levels of expenditure and income) consist of: Australia, Austria, Canada, Finland, Iceland, New Zealand, Sweden, United Kingdom and the United States. Meanwhile, the lower-group (lower initial levels of expenditure and income) consist of: Ireland, Japan, Norway, Portugal and Spain. Based on the estimates, Table 6 reports the average income elasticity of per capita health care expenditure, which seems 8 This type of subdivisions is common in growth processes for Western economies. 9 It should be noted that estimates take into account all the regressors, which vary across the estimations. Then, it could explain for instance that both sub-sample estimates are higher than in the complete one. Average elasticities of this size are plausible on a priori grounds, i.e.: OECD (2011) supports richer countries spend more in health goods than the poorer ones.
[Insert is estimated recursively by adding one extra observation at a time up to 2009. Fig. 2 plots the results from the recursive estimates for the full sample observations. When assuming non-technical progress, long-term elasticity does not show any trend, and its values seem to converge to 1.1. Short-term elasticity initially presents a downward trend though its values are very close to a quarter since 1991, and these results agree with FGLS estimates. However, in the more likely scenario of technical progress, elasticity shows decreasing trends in both the short-and long-term, even below one in the longrun.
[Insert Fig. 2] Secondly, should the downward trend for the elasticity observed in Fig. 3 , when assuming technical progress, be interpreted as evidence towards a greater concern in [Insert Fig. 3] Thirdly, the specifications discussed above focus on income and do not include a variable to represent the scope of less developed countries to catch-up to the health care levels prevailing in the industrial countries. To this end, we carry out two approaches 
[Insert Fig. 4]
On a second step we conducted the analysis for beta-convergence from Equation
5
, in which the dependent variable is the growth rate of per capita health care expenditure. Table 7 shows estimates for unconditional convergence regressions in the first column, and conditioning for income and other explanatory variables in successive columns. In the absence of the conditioning variables for the full set of observations, the rate of convergence was estimated to be the traditional 2% per year. Fig. 5 plots the faster between initially lower-economies, though the process of convergence is very slow. Nonetheless, it is interesting to note that when controlling for possible differences across national steady state the rate of convergence rose to 9%, and countries converged rapidly to the same spending pattern. Another interesting finding is that the coefficient on the share of public health expenditure becomes negative and significant at conventional levels. Indeed, the coefficient on income is significantly positive in all specifications. 
[Insert Fig. 5]

III. Conclusions
The results found in this study for a sample of 14 OECD countries over the period 1971-2009 support the hypothesis that health care is a necessity in the short-run, though
it cannot be strongly rejected to be a luxury good in the long-run. In this respect, the evidence put forward reveals substantial territorial variations in the effect of income and socioeconomic characteristics, when controlling by initial levels of both per capita income and health expenditure. In particular, we find that long-term income elasticity across the lower-countries is, on average, up to 40% less than the obtained between the upper-ones. These findings ultimately imply that spending on health care should always be a need for lower-countries, even in the long-term, and thus the need of covering costs of living becomes more complex the higher the income (threshold effect).
Also, our results indicate that about 80% of a year's health expenditure is conditioned by the previous one despite the presence of other explanatory variables. The anchorage effect might be behind the features observed, and already reported in the recent literature, about the sustainability of national health care systems. This would be due, everything else being equal, the fact that national health expenditures are likely to change in a very slowly way over the years.
Both, initial health expenditure-income clusters and temporal breakdown, suggest that income elasticity should lead that national standards of health care spending converge in the long-run. However, other socioeconomic characteristics as the forms -public or private-of supply health services reflect the tendency of the originally lower-countries to develop public health systems, and therefore to experience significant lower growth of health care spending than the upper-ones. Demographic dependency generally opposite influences. From a policy economic perspective, rising trends in health expenditure had concerned about the sustainability of national health care systems. However, our results confirm that nowadays same health policies can have different effects, depending on the framework in which it is implemented. For example, public health expenditure cuts could increase private health expenditure (related with income) with an indeterminate effect on total health expenditure. The evidence for a diverse sample of countries suggests that when controlling for the baseline, public participation might be significant for limiting the growth of health spending. Similarly, there is also evidence that greater health expenditures do not unavoidably reverse in health outputs improvements. On the one hand, spending on health care seems to be increasingly decoupled from income changes between some countries. On the other, if cuts are in necessary investments there will be significant health spending increases over the long-run (OECD, 2010 and 2012).
Finally, it is worth stressing, from an economic point of view, that technological innovation, while enabling extraordinary achievements in improving health, exerts additional pressure on health spending by introducing drugs and high-cost techniques in the OECD countries. Technological change has significantly shifted out the frontier medical condition that can be treated (Jones, 2004; García and Manrique, 2012) .
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